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Fuzzy inference has played significant role in many applications. Although T-S
inference method and simplified fuzzy inference method are currently mostly
used, the problem is that the number of fuzzy rules becomes very huge and so
the setup and adjustment of fuzzy rules becomes difficult. On the other hand,
Yubazaki et al. have proposed “single input rule modules connected fuzzy
inference method” (SIRMs method, for short) whose final output is obtained by
summarizing the product of the importance degrees and the inference results
from single input fuzzy rule module. However, since the number of rules of
SIRMs method is limited compared to traditional inference method, inference
results gained by SIRMs method are simple in general.

In this thesis, we propose “functional type SIRMs method” in which the
consequent part of functional type SIRMS method is generalized to a function,
“neural network type SIRMs method” which unifies conventional SIRMs method
and neural network, and “kernel type SIRMs method” which uses kernel trick to
SIRMs method. Further, learning algorithms of the proposed SIRMs methods are
derived by using the steepest descent method and shown to be superior to the
one of conventional method by applying to identification of nonlinear
functions, a medical diagnosis and discriminant analysis of Iris data.

Next, the relationship between the functional type SIRMs method and
Takagi-Sugeno (T-S) inference method mostly adopted in fuzzy control is
clarified, and the transform procedure from functional type SIRMs method to
T-S inference method is discussed. From this result, equivalence between
conventional fuzzy inference and single input type fuzy inference is shown.

Finally, we point out that even if rules of fuzzy inference methods have
monotonicity, the inference results do not necessarily have monotonicity
Moreover, we clarifies the conditions for the monotonicity of inference
results by fuzzy inference methods.

The above our proposal methods and techniques are useful and give a new
insight into system engineering. We hope that the works in this thesis will
be helpful to advance the study in these topics.
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